Hippocampal mossy fiber denervation induces a supersensitivity to cholecystokinin of CA3 pyramidal neurons in the guinea pig but not in the rat.
Immunohistochemical studies have revealed the presence of cholecystokinin (CCK) in the guinea pig hippocampal mossy fiber projections, but this peptide appears to be absent in this system in the rat. However, in both species the mossy fiber system shows a strong opiate-like immunoreactivity. The present electrophysiological studies were undertaken to determine, in the two species, the effect of a unilateral colchicine-induced mossy fiber denervation, by comparing the responsiveness of target pyramidal neurons to Met-enkephalin, CCK and the nonpeptidic excitatory agents acetylcholine, kainate, quisqualate and ibotenate, on the intact and on the lesioned side. In both species, the colchicine lesion induced an increased responsiveness to Metenkephalin in the CA1 area, whereas no change was found in the neuronal responsiveness to the other excitatory agents tested. In the rat, the responsiveness of CA3 pyramidal neurons to kainate was reduced by 90%, those to the other excitatory agents were unchanged. In the guinea pig, the mossy fiber denervation induced a 10-fold increase of the responsiveness of CA3 pyramidal neurons to CCK, but did not modify their response to Met-enkephalin, kainate, quisqualate, ibotenate and acetylcholine. These results are consistent with the lack of CCK-like immunoreactivity in the mossy fiber projection to the CA3 region of the rat and with previous reports suggesting the presynaptic location of kainate receptors in this region. They provide novel evidence for the physiological role of CCK in the hippocampal mossy fiber projection in the guinea pig.